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(57) Abstrtct 

DNA synthesizing reaction promoters containing at least one member selected from the group consisting of acidic substances and 
cation complexes; a method for synthesizing DNA wherein a DNA synthesizing reaction is effected by using a DNA polymerase in the 
presence of the above promoters; compositions for DNA synthesizing reactions which contain the above promoters; compositions for DNA 
synthesizing reactions which contain at least two DNA polymerases having 3'-*5' exonuclease activity; a method for synthesizing DNA 
wherein a DNA synthesizing reaction is effected by using at least two DNA polymerases having 3'->5' exonuclease activity; kits to be used 
in synthesizing DNA in vUro which contain at least two DNA polymerases having 3*-*5* exonuclease activity; and kits to be used in 
synthesizing DNA in vitro which contain the above-mentioned promoters and DNA polymerases. Thus, DNA can be synthesized at a higher 
efficiency than in the conventional DNA synthesizing reactions. 
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f So 

-> 'JT^s^ (PCR) fc^&PCRfctigfe^&E&fciffl^^/cV 
^b7>^J"J^>3>-PCR (RT-PCR) j£©BH3&i;:<fctU Iif&1£ 
DNAiK'J^-Wtta^lfc, JtlBPCRfci::igL/cS*©DNAtf 

ir^ri'i-B i&T I *tt*'*l©7 r i M -Kg 

■TSDNA* 'J y ■7--tfli«*aSHKLfc^fb^W«f14*WLTC>-5*<, ffiMBIKifc 
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«a^L*dT. j@#3M4^ilBnST&*fcro3?;*7;* 7'J*tX (Pyrococcus furio 

l£1S3ttT^£ [? ? ? Ti/-yX U*f--?- (Nucleic Acids Research 
) &21g. 259 -265 H (1993) ] 0 &2L cn£"Cf;:*D£nT^£DNAtf 'J 

J&JjfcUTDNAtf 'J >7-H?»14£$gS-f So ^i%DN A* 'J * 5 — tf 

„ W*t;mgHt£PCRKffiWd&<&Kli2 Okbt>©^$©DNABr>t€-*i(@-r 
DNA* U * 7-tf£fflWcDNA£&K[£-Ctt. fcffi-f -5SMS<D»tt 

* fc. DNA^'jy?- -if £«L#£ Tfcffl * C t IC J: T 

DNA^'J * 7-4?TI±^ffiTfe^fc^(0«k^DNA^fi£*<Bjtei:^*C i 

7 ^x>i/-X If USA (Proc. Natl. Acad. Sci. USA) „ #91 

£5695-56991: (1994) ] „ tt^&li, 3* -* 5 ' V ? ? U T~t?fim 
«-*r-rSDNA^U * 5— (0H^l4±iaoea n 7 V*-!f-XJiJ3fcaS 

DNA^'jy?- tf) i&igte^LTV^^DNA*'; * =7— t* [fll*.!*-*— 
"7X T^T-rw ft*. (Thermus aquaticus)fi3fc<DDN A# 'J — -t? (Taq po 
lymerase) ] t^S^LTPCRtrffiffl-r-St^o^ftT*)*?, LA-PCRft 

tUJiibnti^o ccd^&kj;^ ^^n-r^fcisicDDNA^'j^^ 
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--tfCD^^ffimf -5 PCR(rJt-^-CJ&i|i$n-5DNA<DlRfi5!rtiSlniL. ft 
3fc<D P C R r liJS(S-C £ tt ^ o D N A ^mm? 6 C t -C £ £ i: -5 % 

m£3&&-f*o b*Uj:a<£. ctDiSttJttilftl^SacD^K 3' -*5' i+V 

-LIB© J^irDNAtfCV^- -tffcffl t^fc D N A£ JSSffclii&fc^I^tt^ £ 

DNA£j3t5l£ffiii»k (2) &DN A^lSSlSffiii^OiMETKEESfcfT 9 
-ir*^»i:f SDNA^Bfcfifc. (3) ^EDN A-^fiSStEffiiiffl^^WUfcD 
NA^fiJcSlSfflfflfiE^, (4) 3' -5' ??bT-tf&l££W-f *2ffl 

£(JiCDDNA^>J y 5— fe-^WLfcDNA^fiERtEmffl^. (5) DNA£ 

DNA#V /9— tf*ffiffl-r*Cli:*ifiF©t'r«DNA^fi!c^&. (6) 3' - 
5' x+V5t^ WT--tffgt4*W-r-5 2aWJiODNA^'J ^-tr'mU: 
*y K ^^tfJC (7) HiJEDNA-frliESlEffiiifflfcitfDNA^y /5— tf* 
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Stt**-T* 2WBLh©DNA#y / 7— tf*B#Ufc»-frKaa6T»*<0«k^ 
BPS, *3IMH©£B(i. 

CD tttt««feJ:CFII-f*>l9»^-6«5SJ:0a!R*nfc^/r< tMI 
Ztt LT* 3 D N A4tiEEl£flHtfflU 

C 2 3 DNA^JSElEtiTtt-SKlfiU WE C ID Ett©DNA^J«ElEteiS 
*OflF<ET*lDNA»K'; * 5— tf*lflHTElB*fTtt3 C fc£*m£-f3 DNA 

C3) WE CI) E«©DNA^fiESE£:{iiiS»l*^UTn£-5DNA^S£& 

C43 3' -5' x*7?^L/T— tfStt*#r«2tiK±©DNAsK'J 

— t* ***r u r a s d n a &&Kmm 

C5) DNA^fi£Efc£fTtt-5(-|&U 3' -5* X+7 7 * l/T— tfBtt* 

C7] W*WrtDNA#tfttC«ffl*n4*v bTfeoT, UIE CI ) E®OD 

ISBj^HJgf Sfc«>©*&©J&J$ 
( I > ^^©DNA^ElElSjiffl 

:M&W©DNA*JBElEffi$iffll*. Smt&KfcJtfffi^^tt^ttsaU 
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odna ^fStfrmfemm it, m&m *j * tfi® >r * >® £ ^ * # <k o <* 

SDN A£fi£El££ffiii-r SttffifcSSS L a -So 

*3£HJ!©DNA£l£ElSi)iiSail4, i?riaset4%iMifci±i©-r * & 
* t, * <4Brt*<&K <fc R>f :* VHtefc^W L fcfi^TS. 0 , D N A £ j£El££ 
(EltS^^Sl^il^^o *B«9!© rDNA^fiJcSt&IE^ 

liJ:*DNA*rtEl6*e«-r*fl£ffl*»l»U-5*Wr*ntf, frfr*tt#<* 

SSCC DNAtfU lfCJ:5DNA^SlE*fl£ii^-SfiFffl*»»U^ 
5lliBHT€-a*IiD*J*8SlniUfca#«»t>, #3&i!fi© rDNA^fi&E&ffiiiaJJ (3 

rDNA^«Effi*(Ej|-r*flFfflJ 14, J£{4B*IBISfcO©Jff8£j£DNA*B© 
ttfi^PCR(=*>tJ-**«ai«*Cj;oTil^*Ct^"C**o DNA# 
»; X5- tf«1*iMJC, flflfctf, «r«*J«DNAg[^©«*?^l/*f'K»*)i&* 
SttoWJe^firtt -5 Kir, »i£fc)Kfc «t cm-f * VUfcfr * » J; ♦) S« 3 n 

ck-DTW^S^t t>T£*o frfr* rDNA**ElE*«»-r*flPfflJ KI4, £ 

*»W©DNA*J*ElSil*3H©ttfflt 4SCR^t5 t>©"CI4/<£^^ 

T-e©ttl«eit*ffi±*-ti:5Ct, **^(4ttCjt#l©W»JR»©*-?--fc^ D 
N A # 'J y 5 - iCtCi^ "CB*©ttfflD N A^OIMVMftttffiS: 

ftmemiu 8iSDNA(3*ttrMae©»^«-«i«rsci:. sac, 

DNACfflflU *©SC»*1ljft*DNAf>«ElE;^**a^«0*ifiioci:CJ: 
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NAir^^-fv-OT--»; ttr&*i#;i£n£o 
{£i£»!£ btDN A^EET^ffiii-rS^ffl^Wr-S'Bl^-Cfe*). S<*fl*It=(±. 

*l6«W©DNA^fiS£El£:ffiiSm^*>^-C. »t£<&!iS£flH DNA^fiSc 
SKOiitTl^ -> TJSini UT I* < US b tl * D N A t D N A # 'J * 5 - -If t ©te 

d n A^fiEsis*ffiii-r * dFffl fc^r-r asm 1 1 T fcU $ n * t> 

fcLTffitBLtt^DNA C**ttt>5* *HR ttt*DN A<D£j£<Dfca6©i|Si:li 

Xffia3-*T£«S-Ffc{*. ffl&(*BR&M*9 7/2 6 8 9 6^V7U? M= 
iaSiOlfr&KJ:*?. ife*^iSBgi&K!&9 7/4 7 2 0 8^>7l/? M=Bfc 
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w$m&tow<z>M tvxiu d n a 4tf&&m&fcm? * ape SrW-r * t> 

iKSe* 'Joa, ^n*<j >^}i-^At£if(Drjifj v&mi&tzWfiWf £*l£ 0 

feotU^. DNA^fiKKrE^ffiii-rSf^fflt^LT^^^ffiTji 

*»w©DNA**sicffiJi»Km^&n*i»-f dna* u * y 

. DNA^«Kffi:*ffl*r4c:i:*<T*-S. ft*DN AOitHI^fflliTfc 
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d n A4tf&R&&mmir * rem &trt z®<<* 1 1 t i±. $ n 
^ HffiEtt^ EgME(i^^»f«in. mz.tf. h«o „ nh s > ecu no. try 

i> >m ©*mEtt^H«NCH,CH,NH ( CD <fc -5 tt* U - b E&^Tfc oTUK * 
T. fllx.!*. CI" . OH" . N0i% CN" > C0 3 »" ^<D&^ * ^ttffitt^^^tflS 

m&&mmft<Dm,ftmkvx\^ mx.\t* [Co(nh,),ici, % lcochiNch.ciunhi 

).]CU. [Co(NH,)b(H.0)]C1.. [Co(H a 0XNH,) ( ] a (S0«)„ [CoCOH)CNH,).]CU . 
[Rh(HiNCHiCH<NHi)>]Cls* [RhCNH,).]Br 1 % [Rh(NH*) s (H«0)]CU, [RhCU(NH*)« 
]C1 . Hr(NH,) s ]Cl, „ [IrCKNH,).lCU . [Ir(HtNCHjCHaNH«)»] Is 

ztiio tnfc&®&m»mt. #tw, [co(nh,),]ci, „ [coch.nchsCHsNho.icu 

[Rh(H 4 NCH«CH,NH,)s]CW frbte2>m& OMftZtltc 1 »ia±#8F£ 
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CO D N A OG&Kfc&flimir 5DNA*U7- if 

KtttfdRSHtf < „ Mx-tf. ^HIDNA*'J^7-b' CKBMDNAtfU 
J 5~t? I„ ?u;^-77r^b, 7?7f-f (Thermus aq 

uaticus)fi*ODNA^'i ^ 7— tf (Taq polymerase) te£) . aSDNA^'J 
*7--tf C±iacOfn3y*X 7 'J a MDN A* 'J * U— 

^6=j^*X »J (Thermococcus litralis)ti&*DNA U j< 5~tf (VE 

NT DNA polymerase)* \f o n - y sp. (Pyrococcus sp. ) fi^DN A# U j< 5 
— tf(Pyrobest DNA polymerase* KOD DNA polymerase) * tfan^^x sp. GB 
-DCPyrococcus sp. GB-D) fc*DNA#'J *-5--t?(DEEP VENT DNA polymerase) 
tfif] . cn^CO^^^(Ct)K^^^*a*^U ISDNA^'J ^7- tf^Jf 
£tt*<, #;HSDNA#U ;<5--tr\ aSDNA^U >/7--t?lit t>JC 

?IJ-hCD#®(± ? £ I— T y £ TUy X »J m5£, 4045-40571! (1991 

2 4 4 4 4^<>7l/7 McfaiR©fcra=] -j,** 7 U *i>-*fc5fcDN A#U t 
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-tf I I „ lffiEtfn=i*#* 7'jmfi*©aIDNA5|fJ 

*7--tn±Pfu DNA'f'J y 5~tf I fcEftTSo 
Pfu DNAjKU tr I Hi, HT(r^-r«k^^14H*W-rs»*T«. 

So 

Pfu DNA^'^7- tf I IOtfeH: 

1) -^©|&®DNAtw7 , 7'f-7-^T--'J VT'LfctS^ttfcgKtUTtf 

2) 3' -5' x+v ? ? uy-4f«t4£*nr*o 

3) ADNAfcElgtUctf U t? f-x-> iJT?^3>(PCR)* 
KT©*frWtt-9fc*-fr> «!©B3(f©j6fll<cL,lwtt2 0*n£S**©DNA»r 

PCR©*ff= : 

<a> El£«*Ufc: 1 OmM HJ*-tttt(pH9. 2). 3. 5mM fift 
75mM tttffc*»;»>i^ *tH?no. 4 mM© d ATP, dC 
TP, dGTPfcitfdTTP, 0.0196 •> i/A»T;l:7 £ 0. 1« 
hn>X-100, 5. Ong/50//l ADNA> t 0 pinole/ 5 0 u 1 
^7>f7-U (EnXOE^f ^ : 1) teJi^-rv-AB (E?*£©sa 
WW : 2) „ tttbttiZS. 7U/5 0/Z1 DN A U * 5 --tf **t? : 
(b) KE&Mt : 9 8'C> 10»— 6 8X3, 1 0 1 Iff ? fl £ Lti 3 0 -frf 

4) SDS-PAGEJ:^ 9 0, 0 0 0 ?A, h >> ft 1 4 0 . OOOMh> 

2«©DNA#V tff»j£* *K«£S„ 
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-->r^tiT*i*}> ttafc^tair-ra^xa kpfui oo nM&wtem 

^nfc^iSJMl 0 9 It Escherichia coli JM109 /pFUlOOl 

fl5W3£i3r (&T£ : B*B^ttIo< tftiffclTi 1#3^ W&&n : 3 0 5 
- 8 5 6 6 )) HSfE*^ : FERM BP- 5 5 7 9 t UT^SfcSnT^So 

9 7/ 2 4 4 4 4f^7U7 h (2 8-2 9H> HJfi0!l 3 ) tlE«<0^ffitIct 
0. fflEPfu DNA#'J y I I &tym-?ZZ kWCZZo 

C4:JCttDNAjJ«y tftl«k*DNA*J«©»**<fll±-r*. 2 
»BLb<DDNA#'J / 7— tf. W*tf, 3' -* 5 ' J ? ? 1/7- t??£1±£=ff 
-*-£2fUsUi<Z>DNA#y y 9— t? oSODNA^'J y 7~t?4:#a 

#tf;H M<ODNAtf U y 5— tf) , 3' -*5' V ? ? l/T--tfStt* : r*- 
SDNA^'J y 5— tfi: 3" -* 5 ' i*V?9U7-tfjStt^<£^DNAiH 
'J y^— *? tttffi-*- t>K«(=DNA^©»*3&*I^Ji-*-*. 
ft)*.!*. :MgHJJ© D N A-ofiRElSffiii^J^-SSSn LfcEES&fcffl l^T PCR £ff 

« o astt-fr-r pcr *tT<£ /c^c Jtta Lxmmmm^&i^mm-r s 
fA^^ Kttir-rjfefeu wattle**-*- K<o»A©»a*-fy- 

> r T * 5 << if - 1£ if&m Wfe-t * - 1 1 w ck 0 JESfl:-*- £ z #T * * <, 

j&o L/-iscEffi*ffl p c r *fttz ^ tzm& tmmit? pcr o tz®& t 
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«§m<&£f# s fcA^^-r *si&B#iffl#t£*© p c r i^titt^nac 
NA^cDy5-fv-©T^-u>r, ^^-^©wam^i* c#s) ©3 
pcR&*imj > rse® m& mt\ mm, *4 is, ms*$, 4 2 ss 

-4 2 81 ( 1 9 9 6)) tmitl&m&G) 3 X-r ^Elfc©? *>^5 << v-© 
'J > 7*s£ tHMkCDX?- v f&m-Um tff4 "5 2 X-r -y ^SC&T t> D N 
A©*S4S^Ste$n«o ^^©DNA^iSKlSiEiiflti. ^lcJiE©fffi©X 

;:t, as*© p c r j: o-cm bfi©ieigmei*»*yia6frs*r ^scc^ffl 

t*. 0d*.l;f, ^ll^©DNA^SE£;(Em^*^InJb/cSC5ffi«rffl^-CPCR^ 

mm&tftmit-riz&ifoztitzp cRc^t-f ? tester »; y r u 

*#SSil!i©a*|lrSa©J:^irLT^SfkU cfta<*S&nJ!©DNA<£j£Ki£ 
ffi&aj©#£TK#£tlfci«lBfit|5l— »C^**t?©iJ--T ?;l&£ife;£U * 

©im ? ;m» 1 1 -9*^ ^^^fc o ©^s^riffi^ £jraj-r * z ttz «t o&ibz z t 

fcO©RJrS^iaji. atOPCR© 1 «^ ?;l/*3fcO©ift3?»$raKifc^TS<S: 
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IStefcM l^TPCR tfttl o /c«£©£)9r®l$IHI £ flSHD-ft-r PCR fcfftt o 
(II) #3fe*Jj©DNA£f£EE&JBffifi5® 

&liDNA#'J y 5-tf£^fcDNA£f£Cd*5tt#aJ3ta\ fldx-tfciNT P 

bCDNA^'J y 7-tf*^t^tUl^. 
D N A -afiJcSlSffl mmsiztt 3 ft 5 d N A # U y ? - -tf 1= litt IC K£<i tt < 

> .lib© (i) (r^$n/c«-a©DNA^>; y 5--tf^tf t»n* 0 dna*'J 
y 5— t? ii i t©»*©**<**nt^t *» J; < , 2aiyji cffissta) cdb**< 

***VC^TfcJ:i\, W*.(;f> fi»SODNA^'J ^5-tf^Wt5^> -h 
lacDLA- PCRi:ffiffl$n5 3' ->5' V S 9 — tff&t?fe£W-t£DN 
A* U y 5— tffcWStt^DNA'HU y ^-HfOffi^^TfeoTtxk^o * 
tz, i»ISM4(DDNA^'J y 7— tf^W$rifc*:^ODNA^fiSESCE:fflfflfi!c«D 

1 3 



WO 99/54455 



PCT/JP99/0J121 



? ? UT—tfiStefc^-fS 2SEt±C0DNA!HU ^ v —If #S-*rf 

±SE© D N A^fiRSCEiEii»i|*^Wr 4 t> ©T£> T t> <k 

*»©DNA*>J LT(i, ttfe LA-PCR& 

«::Hffl3n4ttrttta<tt£ftT^fco JLE©J:-3K, L A-P CRSfcflfflSn 

3' -5' x+V??I/7- tfgtt**r*DNA#U *5--tffc, 
IWSlt*ir*ttV^*5lfM*lfcStt*»»Ltt^^DNA#U * 7 ~t? 

*>fc, KiaH4**KWlcWLTt^Ct*3KSe-r5o T3* -5' x*v 

?^I/T— lfS1**»»Lttl*DNA#y it*, <b¥Wkb< (iitfc 

I*, R<^^C<i:(r3' ->5' x*V3rjri/T— b-«tfe*Wr*D 
NA*'J^7-W L*a*^t>*fc«*JCIiLA-PCRfeJ:Ot)RJC*K 

*»l&14DNAtf 'J J»5-*fc#a##;l/iaKjRr*»**DNA#y 

«««**in-r * c t tc «k k> , i*ttiM©i±tt<* $ £ k «±r 

©*rr a © o t o li^nsm a k> © d n a 4t&M3ti>mn i = a 
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9^£B*IB]{ift3fccDPCRi!fc. L A - P C RSfcdifc^TSl^ ftoT. S£3fc$fc-C 
liDNA CDJtKS^^fleT & ^ P C R C t >T D N A ®WmW*I1&~e & 

(III) #»»H©DNA<£fi$2fa; 
*%IW<DD N A^fifcSI&iSiiSil, ^li*36BflCDD N A^fi£5l£fflfflfiJc<ai«- 

1f^-5utA<TS5o #J*.li, *:^eODNA^^r&«:PCR^(3fijmUfc« 
£tc(i s ^©PCRi*. */cliLA-PCRi£J;0 tS^IHcoSt&TieilgS'Kl 

*5l^©DNA^fi2^r*OSS«i:UT(i, 2«Rh0DNA#<; 5--tf££ 
3' -5* x + v ? ? 1/7- b'jSt^WtSDNA^'J * 

3* -5* x+v5t^ur-Hfsift*wr*2aeui©DNA#u^5- 

4f*«fflr-S3Er», afl©DNA#iJ ^ 5-^fc#a*J«A I fi<DDNA*'J * 
7--tfi:*«ffl-r^^ri£75>^tf ^>n-5 a &£fiffiiSDNA£j£;fri££PCRi£(:: 

*38»J!cD D N A ^fifc&SK:: J; n it , * NfW £JaffiT £ * fc 

DNAOSSIMU ^7 s ^+i>i£tcJ:^^E3fiJ©^>y:if<DDNA^'; y 
7-^^JfflLfcSS^(rt^3B^©DNA^^^jmr*Ci:^fie-efe-5 

o 
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(IV) *3&«H©DNA£fi^fc»::&ffl£n**? b 

NA£a&PJfc!£<Z>/i:a6CD*-v K DNAfSSSffl** K PCRffl+^K cD 
• -5' x+V?^7- trSttfc^^S&iODNAtf'J tf££W 

? [/T--tff£t4£ : frr<S 2SW±ODNA^'J /7- tft fll*.tfaM© 
DNAtf'J y7-4ft^a^;HS(DDNA^U * 5 — t'*<#tf S*W WHM£ 
DNA^'J/7-^T*5:t^iU>o *5SW©DNA*BESSE(Eil«I*# 
*rUfc*», M±> $?.{liaX<i2aiU±©aS^DNA^U ^7-^**^ 
fcO, lft!SM4DNAtfU y 7-WH:ffiffl$*l5 e IiT£**> MCli. 

^rnoffl#|c*5^t^ dNTP> tt<fcvr*i">A, K!£&£itIE 

4pH (r«ofca6©SaB!57>ni: if © D N A # g * -7 — If CDKJ&dd^tt&HS*^ 

BillBDNA^fiRSlSffliiJPJfc.fc^DNA^U * 5 — if li> iH&CDa > 
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ffl^CDSJS^Tff^o^^JCJt^ Mi:^^^il>> DNA«»L PCR 

»-T5o flJ*tf. MIS*? h£PCR(CBfflLfcifr£. Mg©DNAOJ|(6 
CKf &8$IHU*«fc#<DP C RiE^L A - P CR&Cit-ttJ:t)gi>, L/ct^oT 
ftfcfcTIi D N A ©Jffc/rq^ft&Tfc -5fcPCR fcfKFUfc I fcDNA ©J»(g 

fllx.!*. PCR&(wa^<ae^«rfe^ifHffiffl-rsCi:lc < J:^T> 

? h(w^*n^PCR^5l/i:K^^tTJeKSCCffl[«-lf9Sb. zzizmu 

ntf<U\, *&»JI<D** h££JffiL*:PCRfcTI^ ipjffl Ui^PCR 

SttKlS&ffiffi. 3) DNA#U*5— tf. 4) dATP, dTTP. dGTP 
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ifKffiffi-f * d t K J: -> jtfc^&Srifctt <fc OfiSBKfftt "5 C t j^T 
*fU P f u DNA#U y 9— B I 1 3Sife0d 1 I2«©B3f 

v >*sisffl««tt£ffiffl u tsss l/co p c r amzm o ©na o s j - > r > 

:/ PCR'>7fA 9 6 0 0 (CeneAmp PCR System 9600 , 

Hififitji pfu dna#v /^--t? i i©p$a 

Pfu DNAsKV — ff I I^^-K^-^jSe^-^^ST'v^^ Kp 
FU 1 0 0 1 -eJBKIEIft^n^liffiJMl 0 9, Escherichia coli JU109 / 
PFU1001 CFERM BP- 5 5 7 9) LT# 0 P f u D 

If I I*««U WT©8ftK&ffl UA: 0 JEJ&*E&{*©ig 
MJ:CWK<DltKtt> BMt&M!fI9 7/2 4 4 4 4^>7l/»y h (0J>Ui, 
2 8-2 91, fiSfcfllS^) (CSaeo^cUfcA^T^o/Co 

tt*>\ _b£©P fu DNAiJi U y 5 — -tf I I ©B*Si<feteJiyT©:frj£T3ltf£ 
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DNA) £fflWc 0 DNACDj&t±{fcfc«fctfDNA*'; * ^~ t?S14©iW^I±, " 
-/<- T>K o-ttlSff, D. R. f-t*X (D. R. Davis)®&©DNA* 
if ^Di x->iijtr n 'J (DNA polymerase from Escherichia 
coli) £E263 -276 H CC. C. 'J + - K7 {CffittCD^-Cfi 1 ^ o fc» 
Stt*fflO^UJ:9 t-T5^5 tt [ 2 0 mM MJx-ffiBe (pH9 

. 0). 1 5mM mit^ir^-y^^ 2mM 2 ->^^hx?;--il/, 0 
. Zmg/ml iStfcffcDNA. *ft?ftA 0 yM©d ATP. dCTP, d C 
TPfc«fctfdTTP. 6 0 nM [ J H] d TTP (T-7 i> + AttK) ] 4 5 ^ 1 

-;h-7>tt!!l) CX^ 7 bU 5Sfi« Na, HPO* -Cifc^Slsimcofc 

^Lfc 0 _Lia(D»^ffi14fiII^^tlJ:^T3 O^KfefcOtl 1 0 nmo 1 <D['H 
] dTMP*»KDNAtl«tt)3it-»^S*Sf^l UtU. 

SIM 2 ^-rv-CDftg 

ADNACDt&SE^^fcttCA 1 —A 5, A7-A 1 0, AL3 6*><fctfAR 
4 8 5 ©1 iaS©^7^7-$^Lt 0 y?f"7-Al~A5, A 8~A 1 

oo^SK^^^-n^nsayiiscoiayii*^ : 3~ 1 oic^-r 0 *fc, A7<Dtag 

BE3?ij$iE3?fl*CDSe?IIS^ : 1 1 HjjvTo $ A L 3 6 *>' «fc A R 4 8 5 ©tgg 

EJij^-en-Fneejii^oE^iS^ : 12 — 1 3 k^-t 0 ^n^cD^^^v-offl 

{I J: T A D N A *0FM t Lfc P C R "CitiPS S nS«(SD N ABrfrcD^ 

g^nc^-r 0 2t>{zxmm?;t+<Dt&m%ffl%t>izizEco u Eco2*> 

J:tfE c o 5©3«®©yv^v-*-&^uyio EcoK Eco2fccfctfEc 

o 5©t&siB3?ij«-en'enBs?imcoBB^»# : 1 4 — 1 e n^-r 0 ^n^oy^ 

^V-Offi^^-frCct^TXKffiy/ ADNA*^MtLfcPCRTi§i|g$n 
^^4@D N A»rfi-CD&g£& 1 JbCthApoE ««CD*gSIS^I«- *> 
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tCApoE- 1 fc<kCJ c ApoE-2CT)2ai«co^ , 7>rv-*#jacUfc e Apo 

e- i&&tfApoE-2&mmmm&*:ti*?timmme>WLm&^: 1 7-1 8 

$1 



■77>f v-*t UrtBDNABrfrfDS&ft (kb) 



A 1 /A2 


0. 


5 


Al /A3 


1 




Al /A4 


2 




Al /A5 


4 




Al XA7 


8 




Al /A8 


1 0 




Al XA9 


1 2 




A 1- / A 10 


1 5 




AL36 /AR485 


4 8. 


5 


Bcol/Eco2 


2 




Bcol/Bco5 


1 0 




ApoE-1 /ApoB-2 


0. 


4 4 



nmm 3 amta® c * d n a 4tmmm<D{&& 

(1) Pf u DNA^U7-fI I©JS1£^©S&S 
g&fcfe&St t bTSI&&0fl!& 97/26896 (lEtt^S: (W^Ltf 

. ^Bfi«17, »7 7K8fT~Sf5 7 8K1 3 ffis^ammm 9 , £7 9K7*T~ 1 

—tf i i (Dm&Kttt&m&m^tzo 

aSttTADNA, -r^^v-itt tt^>f7-A 1 fcitfA 3, DNA 
#>J ^--tftUTP f u DNA#U ./^--tr I I fc^frSGSffifclSStU P 

1 OmM h (pH 9. 2), 7 5mM m<t**)V^ 6mM Sit 
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■7r*^A, -tn-eno. 4 mMOd ATP, dCTP, dGTPfcJitfdT 
TP. 0. 0 1 % BSA. 1. 2 5U©Pf u D N A* V / =y — tf I K 5 
OOpgCDADNA. tt£ER:5 pmo 1 focD^^'Tv- A 1 fc^tf A 3 (« 
2 5 1 ) « 

^^trmiasceiffi^i^ -en-ens ng©7n-x«iEi»^w^«i-F. 200 

n g<DfFHI9JKDNA**:{iO. 5ng, 1 n g. 2ng, 5ngO^'J^ 
&iJD brtr„ 

SI&li9 8'Cs 0#£ 1 -»M *;i/fc b*:2 5-»M 

fco tt*>\ *«!IMB«Kfci,>Ttt, r9 b*c, 0#J . U 8*C, 0 8>j 

KlfcteTtSU ^<=>nfc*Et5SJE5 ju 1* 0. 0 0 0 0 5 9<©x^i?^ 

ir#5£K£n/co 0. 5 n gO^'J >£&fln b/cfc^liftKS&Stsa < 

3 £ir> £ia&CDDNA©iMKo^T1fctt£fc£tto*Lo SIlOADNAl 
£2. 5ngC s */:77>f7-^7-f7-A 1 feJltfA 5feSlMi77>f 

v-a lfc^t/A 1 ocD-en-entr^jEbfcffistiJtat^opcRSEeffi^iH 

SSlbfco tt*>\ ®Et4«U!?tbTJi2 0 0ng©ff^lfol»DNA£/ct±5 ng®7 
=J-Xlft®J#^«i-F*j!Slnibfco 5C5li> 9 8'CU 0»-6 5#£1 
-9--T^^i:bfc3 0-9"^ ^^T'lf^o/ce {f*»5lSDNA*fcli:7=i 
-^MEBft^W#«-F*aSfinbfc«^(rti, ^ 5 v — A 1 fc^tfA 5T?li4 k 
b. ifc77-f"7-A 1 & itfA 1 0 T'li 1 5 k bO^Bflt^-en-e-nPSd 
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(2) Pf u DNA^'J ^7- tf I©DNA^fiRHtE^CD»» 

Ktt«usrT**7 3-xias#w^«i-F^p f u dna*»j ^--tf i© 

St£t::i*;LSSMff£fH^fco fc*>\ Pfu DNA^'J ^7- tf I KtefflftxD 
NA&f6£*JfllbTiHK$nfcSSlfc (Cloned Pfu DNA Polymerase „ 

UltUADNA, y^'fv-SttbW'fT-A 1 fccfctfA 2, DNA 
^'J/7-lftl/TPfu DNAtf'J y 5-if I ^tfHffifc^WfiU PC 
R^fftt^fco Hl£&©fflj££&TK*-fo 

pf u dna#u ^^--tf (xhv^-vttso . -en-eno. 

2mM©dATP. dCTP, dGTPfcj;CJ ! dTTP, 1. 25U©Pfu 
DNAtfU / 5--tf 1 „ 5 0 0 p g©8SDNA^ 5pmolf^7^7- 
A 1 ts£Vk 2 (&»&Sli2 5 ju 1 ) o C©£[£$K 2 0 ng©:7n-Xfi6i& 
^ W^«S- F &mtia b fc fe ©, gslffl btt ^ fe ©© 2 »©EE5i££SSS bVc 

IBSSfbfcSCBfflEjro^T 9 4 "C. 3 0»-5 5'C, 3 0S>~7 2"C, 6 
llM?>U±:bfc2 5 ©&££*?/* ofctfc, &l£i£5/z 1 €-1 <*T#n 

-xy^CT«^*|c»UT. iS*SDNABrJt*BIBb^o ififllSn/cO. 5kb 
®DN ABr>i-©S*flEcO^&-e pTfflrk bT JfcGi b t C 7 3 - Ximtt 
^«t-F«-^finb/cSC&ffi*f»©DNA«"ISa©^7li<#l>C t^«H«U/Co C©C 
fc^&x 7 3-xfittK-&W^«i-F©aSSntCj;*3 P f u DNAtf'J*5 — tf I 

c x a d n a mm® mfriPi±-r z z tw^nfco 

nitom* 3' -5- i+v?n7- tf»i±£w-r£2«©DNA'Hy 

if£ffifflb*:PCR 
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$HZZ' -5' x+y*? 1/7- tfiS1±£*rT<&DNAtf U y ^--tfT?** P 
fu DNA#'J I? I I tP f u DNAtfU tf I officii] b#c: 
ffiffllfcPCRi:ol>Ttt»^ofc 0 tt*>\ Pf u DNAjK'jyWI 
Kli-LE© Cloned Pfu DNA Polynerase b 5 * JJ- >tfcR) ^-IfcfBLfco 
(l)Pfu DNA^'jy^-fK Pfu DNA*'J * 5— tf I I 

EEffi^lWKU PCR£*Ttt-?*i<, ccDPCRKliP f u DNA^'J J 
lfc<fctfP f u DNA#"J y 5— tf I KDffi^&JflLfco EC&J£©fcfi££& 

1 OmM h U CpH 9. 2). 7 5mM mitti l ) V l*, 6mM 

-77**S">A, -en-eno. 4 mMO d ATP, dCTP, dGTPfciCfdT 
TP, 0. 0\96 BSA, 5 0 0 p gCDftSDNA, 5pmo lfo<2)^7>f 
"V— A 1 fccfctfA 80 

ffiEEC&&K 0 . 3 7 5U©Pf u DNA#U / 5~ tf I 1 *J<J;tfO . 12 
5. 0. 3 7 5, 0. 7 5, 1. 2 5U©Pf u DN A# U y 5 — tf I £*ti 

^nastou 25/zit ufco lt, p f u d 

NA#'J t 9— tf I CD*£jfctniL*:Elfci&, Pfu DNA^'J>7- tfl I CD 

-ft^CDgEfrftflo^-t 9 8*C, 0#-6 8'C, 3#* 1 tf-f ? *t bfc 2 5 
^KDKES^m^fcSU KfciffiS ^ 1 £0. 0 0 0 0 5»xf^-!/^yD 
v>C K**tf 1 «7^D-x^;H:TS^aiT, *i(HDNAfBrJt*5SSbfc 

0 Pfu DNA^U y -5— tf I CD*"C*{±, *©8&iniftK^fc> 

1 0 kbCDDNAWrJt<Z)m«Sl«»S$n/«i:7b^fco ifcPfu DNA-f'J^ 

—tfi i ct>*-mr< t>r*^x 1 o kbWJt#sa&&nfc*<, Pfu dna* 
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u y ^--fcf i u:pf U dna^u y 7— tf i fcssfln-rsc: tci^o^fti 

Sttc#W<r 1 0 kb»fM-£Di9ilSJa^l5lJiUT^5Ci:A<ii6lg$n/c 0 
(2) $£<Datt*DNABftf-<Z>*&<@ 
UStLT ADNA, 7 , 7>f7-»i:bT7'7'f7- A 1 *J«fctfA 3, 

•7- a i tJi^A 4*>5i>(±^ ,; 7-fv- a i *Jc»:c;a 5 <o j tn*'ti&®m U E 

i 0mMbUX-£BKpH9. 2), 7 5mM £<fc* U 6mM fi(t 

-tn-eno. 4mM0dATP, dCTP % dGTPteiO'dT 
TP % 0. 0 1% BSAs 1. 25UOPfu DNA-f'J y 5 — **? I fciCP 
1. 25UOPfu DNAiH'J>7-l/I I, 5 0 0 p gCD A DN A, 5 pm 
o I foO#^7^T-, 5 n gi/:li5 0 n g<D7 =J-*WBfc#*r^8i- F ( 

fcKl&tell-^T 9 8"C\ 0#~6 8"C. 0M1 t-f ?^tU:3 Ot^f ? 
^<DSE£*mXofc 0 #£n*:«-Effci£5 « 1*0. 00005% 

SU: g ffiffl L/cr^-f v-fcfKIfcbT 1 k b , 2kb, 4kbOD 

NAWrK-^jee^nT^sct^ms^n/c 73-xi»®#w^«i-FirBat 

T(±5 0 n g^JDt/cfe©CD^5 n g(CJt^TfijaF/j:iei|ia^^Ufc 0 - 

SSSfe{«5 fl£5fe©PCRB:ffit©ifc& 
(1) S«DNA©*t«B 

A DNA^StU: 1 0—1 5 k b <DDN ABrttOimSEE&lCo^T, SIMi 
0M<D (2) Ci2«0SCC^i: 3' -5' x* V ? ? l/T — ratfc£irr*DN 
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LA- PCR8ct©Jfc«£frtt^*:<, tt4b\ LA-PCRSJ£«t«iTaKaRa 
LA PCR Ver. 2 (SiBigttUD ^ffl^TilRl/: 0 

v-ati LTT/v-fv- A 1 fc«J:tf A 8. ^7>fv-A 1 fc«ktfA 9& 

1 OmM h 'J X-lfififc (pH 9. 2), 7 5mM ftfbrtU^A. 6mM t&ffc 
-eft-eftO. 4mMOdATP. dCTP, dGTPfcia'dT 
TP, 0. 01% BSA. 1. 25UOPfu DNAtf'J * I *» «fctf 

1. 25UcDPf u DNA^'J l?l U 5 0 0 pg£DADNA. 5 pm 

o i rocD«.y5-r^-, 5 o n eoy^-xmmtt&m-F c»»sa«2 

JiSBKlSflerafilCDl&SDNAS, ^>f7-ItULA-PCR5ltJ 
i£ (S**gfili2 5 ti 1 ) £-t&CDTaK aRa LA PCR Ve 
r. 2£HH>TW«Lfco 

?;UCDKl££m£o/c&, EJ£iffi5 // 1 £ 0 . 00005 «ify>)^n 

SSflfitfJ 5 © ( 2 ) KSBIfcCD P f u DNA!K'J^7-t?lfc«J:tfPf u D 
NA*'J>7- tfl KDffl^^it-Cti. &:/7>rv-*t(::*tLT**X-e*al 0 
kb. 1 2kbfc<*CM 5 k b©DN ABfH-0«iIS*<WiB$nfco 

-JJ, ^©LA-PCR^fflU/wSterJil 0 kbBrK-©ief@«1!SK$n 
/ct&<. 1 2kb*><*tM 5kb6DBBrH-cDiSi|S{iS«)^n^^^/wo 

tt*>\ 1 U-^T ? >UCDfc#£ 9 8 'C, 08>~68*C\ 5 #K£SI tT 1 2 k b&i 
fr®m$5&&,&tztz ^ CO^CfiLA- P C REJSiffiirfc^T «>JMft<l8 
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(2) S0DNAcDS^(B)SCe;t=ck5«(@ 

ADNA*»3atU:0. 5 — 4 k b ODN A®rK"CDJ«M6El£K-o^T, ^Jfi 
0U4CD (2) tClBlftCDSEC^tLA-PCR^ DN A£-fifc*&#i«^ 

^t^a^n-Cl^KOD DNAtf'J /7--tf©itK«-fi 1 /«£o/,i 0 tt*>\ LA 
-PCREJ£ffiti±EcDTaKaRa LA PCR +»h Ver. 2*ffl 
l*T. KOD DNAtf'J ^ 5-tfEl£&l±m#&ttg©K OD DN A 

I 0mMbU7-&9 (pH9. 2). 7 5mM lftffc*U^A, 6mM &{fc 
^r*i"5A. -tn-eno. 4mM©dATP> dCTP, dGTPfci^dT 
TP. 0. 01% BSA> 1. 25U©Pfu DN A* 'J / 5 -if I 
1. 25U©Pf u DNA'f 'J ^ -7— "tf I K 5 0 0 pg(DADNA> 5 pm 
olMfty7^7- 5 0 n g©7P-*fiiEBft^W£tS-F (fcifc^Ste 2 
5 m 1 ) o 

±E5Cc:ffi^»©y7-<^-*r*ffl^/iLA-PCRSt£:jffi, KOD 
C<0 2ltCD£l£ffillol>T(iigSTi&£ ADNA£2 5 0 0 p g-^ojDX./w 0 
5if--f 7;KDSE££*t*I-^&> EJ£j£5 Atl^O. 00005 ?<xf^OA7 
i*> P f u DNAtf'J /7--tf I fcitfP f u DNAtf'J t 5~tf I I © 

*a#-frto-t±-ei±. s-y^^v-stt^LT-tn^no. 5kb, ikb*?J:cM 
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kbODNAWtfCJMS^WBSftfc,, 

cntc*rUT> S63|IEC0LA-PCRSE5^ KOD DNA^'J y 7— -t?5tt> 
fcm*. 5teS©8SDNA££tri::ka>fr*>£-r 0. 5 k b ©DN A8rK"©<& 
3&<j»P (i HM1 ;* nr to £ © #Ea& £ ft tr & £ fr-s fco 
(3) DNA^aiUffiOifce 

(ttSOADNA*ttStL/cDNAIBrH'©*i«BRt&^^^T. ^Jfcfl 4 © (2 
) (ClBStoSCt^tLA-PCRffi^ite^^^fc,, *£*>\ LA-PCRStS 
jfcliJiia©TaKaRa LA PCR Ver. 2*JB^TfH»bfc 

o 

1 OmMh 'JX-ttl (pH9. 2), 7 5mM fcffcfc'J^A. 6mM fift 
•?r*i"7A. *ft-e*l0. 4mMOdATP > dCTP, dGTP*)J:tfdT 
TP. 0. 0 1SXJ BSA> 1. 25UOpfu DN A* U ^ 7 --tf I fcitf 
1. 2 5UOP f u DNAtf'Jy?— tf I K 0. 05f gOADNA> 5p 

fcSSli 25/ul), 

±I£S(E:«^«©^SDNAS. r?-f -?-S©L A-PCRSiStt* 

d©p?Kt£;te(;:o^*t 9 8*C> 0 8>£ 1 ? jv t Lfc 5 0 -fr 

>f ?;U©KE£:£fTtt-?fc&> SEfcteS 1 £0. 00005 Wi^^^A^n^ 

> 4 © < 2 ) IS*i©Kl£#T?©* 0 . 5 k b © D N At0rH"©iiffla<S3& £ 

2 7 



WO 99/54455 



PCT/JP99/02121 



tLfe5 01^?;U©Kl££*Tttofe&, SCSflJ 5 u 1* 0. 0 0 0 0 5 JHSif" 

/c 0 HflfiflU© (2) £«©Kltv5fe"CI± 1 0 kb©DNA®rK-©*t*S 

AWib y> ftfeCDiitt U ft*© LA-PCR RC&^"CJiD N AfflrH"0*iflSJiSS4i!) 

mmm 6 i^-s^j- x WEge**r^«s - f ©ibis 

ElT©HJfcflJK*i^T£fB $ nfe 7 n -XWfi^W^IS- F li, -T-<TTIE© 
I&Srettfi $ *Xfe & ©~Cfc So «Ti:7D- X WESE^W^te - F ©issffl^-r 

7 . 3kg om<b* Zk • 2 *fttt£*t? 9 o o 'J 7 b 

#8t£4tttofe<, ±IBttffi$£i84>#tt«lUc<k^K ±.tim&&i 9 0 0 'J 

* WU^feo -€:CDf*]CD3 6 0 U >y hfr&S i 9 a X®y 4 }\,$ - <B*& 

Sflftttttfi) £ffii2^fex^7? 7 (B*&£.«tffttt&) irT^SLfe 

« ?>&m\U ^®^fi3^©UFK (FE10— PC-FUS 0 3 8 2, 
■bfrit^XBttm) i:T2 0 'J ? h;U£-C£tfiLfe&, *it**2 0 U h JltiU 
SS2 0U ^ h Lfe„ ±EOJ:-5lw^St«»^*5[51«igL 

fell, ft25»J»h ;KD»»&*#fec 

-hE®^ 7 0 0 m 1 CftMUfc* 0 . 2Umtti 2 0raMRSt 

h 'J *3U[Zt&%&*> KSSttlOfeSU 0. 2M^<k*^^^A**t»\ 2 0 mMit 
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mi-h>)t>^m<t'<y?T- (ph 6. o) trT3«fbfc 0 aflr*&s&©i§ 

ffi*±E s F«ft^< y 7 r - 1 0 U y h ^1?Ttfft 5 0 Ora 1 ODEAE- 

t77D-XFF*7A (*7Afii; 9. 7 cm) Kj&Mt* 5 U y h;U©¥ffi 

<fcy< y 7 T Lfc 0 &KTiaK^ 3 ©p»© r ? v*. > h 

tt*>\ ?n7h77 7-f-Oifeaii, 3 5 0 0 m 1 / 1 WHKRJt Ufc, 

n o — o. 5M aftth'j'i'AO'j-Ty^s'ivh 

(iSfflffig : 4. 5 U y h^) 

21 0. 5—1. 0M i&ft*- h 'J i?x> h 

OSffiifcS : 4. 5 'J y fWlO 

3) 1. 0-2. 0M Mfc* h U^AO^-T^yiV h 

C^ffiSfi : 4. 5 'J y HU) 

ISffifll 7 ftakJUittJ tw <k 5 7 3 - XttBte*T£*-U ©MS 

■fi jSTtssa s nfc & ©t& 5 o utfk ^ 3 - ^sfsss-g-w^ai - u ©«««£**- 
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^>EHj®2 t£l»B<U &sn/ciei&tt*«-7 3 0 kgOififba^s/^A 
• 2 7jc«J*BS«r^Cr 4 4*o y «, Y ;UcD7}cil7K(-®fS L, «#L#a<£> 1 ISWJ3 5 
fl^tfT 9 5*C3:"C#ffiU 9 5*CT2l$ra«#LTffiW£mro/Co *<Z>SU 
— Bftfr I* T S "Cft**! L /Co 

mt, 3000-3300rpm (2560 G) fft8Wmm^fc« » 
^»tl/iSffi^l»-h»teli, ^W^M3^©UFIK (FE10- FC-FUSO 
3 8 2, y-f-tr;Kfc¥imtfc«) i:T5*dij h;i*-M»UfctlU Sfciru 

fcli, 164 6 2 0 9 9 h;U-C;fco/c 0 ^ttffitt©-SC^^«*(i (#tfaH£i* 

MISf£ifttt3 4 0 g*0. 2Mffi<b*^U*>'i7A*#t»\ 2 OmMHflH-by 
*)^m<t'<v?Y- (pH6. 0) 2 1. 2'J7WU:jS«?Lfco KSffi^ 
*fc'<y 7 y-"e 5 NS<bL/c**l3 5 U y WKDDEAE--fe7 y d-XFF*7 
A (ft^AfiS : 3 5 cm) fcfrtt, 7 0 'J »; WUD^ffifb'^ 7 y -TifefrL 

^a^br^^^-ciKaiii. 3 5 y »y i^rajca^u/co r5 

1) 0-0. 5M &<ti- V 'J ^ACDy-Tr5i?^> h 
(JgtfJifcS : 1 2 0 U -y Ml,) 

2D o. 5 — 1. om *afb^b y ^Aoy^Tr^^x^ b 

(gtt&S: 1 2 0 'J hJl) 

3D i. o — i. 5M t&fb-*- mj OA©y-y r5t>x> b 

3 0 
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(&ffl&S : 1 2 o g y MIO 

CTStS^H ^fil 200 0- 1 4000* ? h ©-b;Ua -X?- a 
tailftfftt'jfc. *1\ 5 0mMfx>||3th'J'5A2*»«*8«i:T3 

- 4 i^rafc § (iK*«*3£»-r 2 Mffts. o a e. KKSttK-c-ft 

®tFf Lfco RdMTkKT 3 ~ 4 B$H*> £ ^M**3£»-**4»flF* 2 Eft o 
HJfi0rj8 ge^SCi^P f u tfl I ©DNA-&JSEE&© 

th'l^^CPfu DNAtf'J >7- J tf I IJS14^0Df&S 

- (*>n-a:fi) . T^VBH-MfA (1 0 0-1 5 0t>f^7X, ft 

CFA2. DNA#U tft LTP f u DN A# U ^ y — t? I I 
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1 OmMMJx-SIfc. pH9. 2. 7 5 mM m<t* U f A. 6mM iBftv 
T^i^A, -etl^no. 4 mM© d ATP % dCTP, d GT P&Jitfd TT 
0. 0 1 W BSA, 1. 2 5U©P f u DNAtfU / WII, 10 
0 p g©ADNA, tt«=>tftr5 pmo 1 1 fc^tfA 2 

2§si±2 5*zi>o $<=»iciirgasE£;«'t'ti. -tn^ni o n Etoi^-xmwus 

-n^©SfCffit=^^T9 8*C, 5t*-6 6t, 1 5 1 -fr^ 2 * h Ltc 2 
5-y->T ^^©SJS^tf^^fc^, SlSffiS *z 1 £0. 0 0 0 0 5 96x^i>t7A:/ 

2 tC^To 

^2 





flslrafi 




7 3-*i8fi^fr£«S-F 


10ng 






lOng 


+ 




1 u g 


+ 







^2{^$n*J:o{i^©Bett<aK*flSlinL/i^Tt>^«$n* 0. 5 kb 

nci^«©Hl4>«£tr-D^T±ia©ScC^'CPCR*llifiU/ctC5> 0. 5 k 
b ©*tH6«r Jt teJ6@T? £ o 

^Bth'J-^AOPfu DNAtfU>7~ t?I I©DNA^fi!cSt£;^©l^e 

$ Man t uxjiia^iitefiy 6 T»«=>tt*:7 3-x«»^«s- f, 
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A C^^ttK) ®&*fco^T«i**frtt^fco SIS(Z>ADNAS£5 0 Op 

OPCRSES&^iSiSL*:,, flr&SfCfcdS n gCD7 3-^i«Se-t^«S-F. 
*n-?n5ng, 10ng> 2 0 n 0 n gcD73~^8ttS6^W^ffi- 

IK -e*l-en2 50ng, 5 0 0 n g. 750 gfcitf 1 0 0 0 ngCD#'J 7)V 

Etfcte. 9 8'C, 5 8>~6 6'C, 1 5 1 tM ? )Vt Ltz 3 0 1M 9 ;l>Tfr 
ft^f:, £t&fc7&, »&nfc#E(E«5 tl 1* 0. 0 0 0 0 5 «if^^ 

03 



7 3-*«**0Hi-U 5 + + 

1 0 + 

2 0 + 

3 0 ± 

#tf X h 'J 2 5 0 + 

5 0 0 + 

7 5 0 + + 

1 0 0 0 + 
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nm&l9 ifcfcfe«l!§lKJ;£Taq DN A* U * 7 --tf<DDN A ffiit 
*A£tefflU :n^»7Taq DNAtfLM^— (^ffiifettfi) K-S- 

SIS t bT A DN An ^y^v-^tltT'y^v-A 1 *?J:tf A 3, DNA 
*U y 5— tftLT^rtvTa q DNA* >J ^ 9 — tf**t"Sl6«*«« U 

*#5Taq DNA#y.*5~tfffl«lMIU -eft-Cno. 2mM©dATP, 
dCTP, dGTPt'^dTTP, ft&CFC 1 . 25UO^*7Taq DN 
A* 'J ^7-b\ 1 0 0 p go A DNA, tt^tfK 1 0 pmo lfocD^'fv 
— A 1 A 3 (g&gfili 50jul)„ $ fclcOTBElStt+f::* *tl?tl 0 

. Ing^tfO. 2 5 n g©73-*l»«r£ti-F* 1 VgOTtl 
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£4 











0 . Ins 


+ + 




0 . 2 5 n g 






1 x/ g 


+ 







^Jfiflll 0 LA-PCRfflDNA#Uy^— tf(=*fTr*»tt««©»» 
(1)3' -5' i*V??UT- tffSMffSDNA^'J^- tffcRJStfe 

t*Lttl>DNA#'J i?©ffl£frtffr£nc£LA-PCRfcKfc^T&£fe 

««©»»*ttltUfco SSItlTADNA, y7^7-*ttbT^7>f7-A 
1 fcAtfA 8£*frKl£ift£WKU PCR£fTtt-ofc 0 d ©P C RKIi** 5 

EX-Taq DNA*iJ/5-tf (SfiS&fi) Lfco EECffiOfflfiR;* 

ETC**". 

^*7EX-Taq DNA* *) / 3— tffflfffffflU *Mtl 0 . 2mM©dA 
TP, dCTP. dGTP*)«tO'dTTP, 10pg©ADNA, 1. 25UO 
*#5EX-Taq DNAiKU > 5 -Hftt lOpmol roCD^7-<-7 
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-A 1 fciitfA S&'ZttB.mm (*»MI*5 Qui) o S^KlffliSEECig^K 

KtfchU 9 8'C, 5S>-6 8U 1 iff ?;l/£L7i2 7*-f 9 frTfrtt 

~>tz 0 E(fc»78U #&ttfc*Kl£«5 w 1 £0. 00005 «xfi?->^o 

1 0 0 p g<DADNA*«H3HDNA4:U HfcttttK*: UT 0 . 2 5 ju 
gOT*4*V»t h 'J ^fcfcl* 1 n g©7 3-^ttBfc*«*-F**lWl/fc 

9 8U 58>~6 8"C\ 3 *t 1 t-f ? * fc tfc 2 9 ? ^ Wf 
ofco KfeKTft* #S>nfc*fiIEtt5 /£ 1* 0. 0 0 0 0 5 Xifi?^^D 

£5 



10pg 73-^»»^«lt— F lng + + 

T^VStb'J^A 0. 5 jug + + 

iRSslS! — 

loopg y^-^mm^^m-F ug ++ 

T;l/^>B?i-h'J^A 0. 2 5/xg + + 

mmm — — ±_ 
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ZZlfoLtztz^ HIDNA*<1 0 0 p gCDfc^Kfcwr. 1 0 kbcDi#Gi»rH* 

(2) 3* -5' x*y??l/T~ tfffitt^WrSDNA^U ^ 5— tfir&Stt 
£WL^DNA#U * 5-tf©&£frtt^£ttSK0D dash DNA^U>5 

^-fv-^tiut^-fv-A i *sj;tf a 9 **tr Rmm&mm u pcr* 

5-'<-v-*-* (^ffliiitfi) l/Tfast*- FTjafcUfco EtEfcOffltfc 

KOD dash DN Atf'J * 5--t?Sstf#ffl&SfJ8U ^tiO. 2mM©dAT 
P, dCTP, dGTPfeitfdTTP, 1 OpgtDADNA, 2. 5UOKO 
D dash DNA^'J^^-tf^bC^Cl Opmo 1 
*>J;tf A 9«-^t;SCE:«c (fttSSSli 5 0 « 1) . S6cWEEJC«£*K:* *n 

-5 /Co t#t»n/i«-KCE^5 xi 1* 0. 0 0 0 0 5 Xxf^^o 
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£6 











l n g 


+ 




0 . 5 fz g 


+ + 




± 



nmmi i 3* ^5* jL*7 5t?bT-tfei4£#r£2?icDDNAtf'j 

*Jw3* — 5* JL+V*? UT--fc*&l?fe£*rr£DNA# l J * 5 P 
fu DNAtf'J y 9— tf I I fcKOD DNAtf'J / 5 — tf (XttffiitS) . 
VENT DNA#U 1? T K/<-<*5 tftfcSE) . DEE 

P VENT DNA#'J * (-a->f>r7> K'<-f* 5 #tt» 

I£J£*-1H3&U PCR^ftofco COPCRi:iiPfu DNA^'J >7 — -tf 
I ItKOD DNAtf'J > 7--t?CDffl-£fc>ii\ P f u DNAjH'J J 5— t? I 
I tVENT DNAtf'J / 5— tf©lft^t)-l+*/cliP f u DNA^'J^7- 
-tfllirDEEP VENT DN A# U ^ 5- -t?tD&£*> tt-eftftffl L 
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1 0mMh'JX-lgS(pH9. 2), 7 5mM ^Yb*'J^A, 6mM Eft 
7/*^^ ^tl^tlO. 4 mMCDd ATP> dCTP, d GT Pfc<ktfd T 
TP, 0. 0 1 % BSA. 5 0 0 pgOADNA4^CJfC5pmo lf-^O^ 
A 1 fcitfA 8. IfiEKESifcC: 0 . 3 7 5U©Pfu DNA^'J>7 
-tfl IfcJ;^. 75mUOKOD DNA'f'J > 7— if„ 6. 25mU<DV 
E NT DNA^'J f 5— if S fctiD E E P VENT DN A* 'J * 7-4f£ 

SfcStmtLT. Pfu DNA«H'J^7-Hfl K KOD 
-•tr\ VENT DNA4fJ^7-b**fc{iDEEP VENT DNAtfJ^ 
7-if©*.€-j»JwUA:KE£:«£t>m«tfco cn«=>©£l£&(::ot,>T 9 8 *C> 5tJ> 
— 6 8 3 1 *M 9 >V £ tfc 3 0 +M ? ;U©£(c>£fT o 5 
# 1 £0. 0 0 0 0 5 »x^y^A^o'7>f K**tM 9tfT tfn-^YWC-CS 
J#«8DNABr«-*-JSSUfco 7 KaVTp 

£7 

Pf u DNA PJ«-« 1 1/ — 0. 375 U/ - ± 

/KOD DNA *WtH! - /3.75 mU 

/VENT DNA PWTHf - /6. 25 mU 

/DEEP VENT DNA *'Jjt7-l? - /6. 25 mil 
Pfu DNA fWSHr I [/KOD DNA JSWrHr 0.375 U/3.75 mU + 

Pfu DNA *WH? II/VENT DNA *'Jj»7-tf 0.375 U/6.25 mil + 

Pfu DNA *'J>7H? [ E/DBBP VENT DNA *U*7H? 0.375 U/6.25 mil + 

++ : a^JMB^&fcns 



$7CftJ:?i:, KOD DN AtfU * VENT DNA-HU>7 

-ififcfcliDEE P VENT DNA#'J > 5~tfCD<&-TNi 1 0 k bCDitQSBr 
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frfrmibztitifr^tz^ pfu dnajHu / -5 — h? i i©*T-te. r < fc>-r 

frtt 1 0 k bOJ«*iBrn-*<Sa6t>tlfco 3£K0. 3 7 5UCDPfu DNA-f 
Its. 75mUOKOD tf^ 6. 2 5mUO 

VENT DNA^O y tf^fcliDEEP VENT DNA*tf U ^ 9— -tf 
£iffl£fc>-£fc&t;:*j^Tti. Pfu DNA^Vy^— tfl I fcittfc 

2 

mmm 1 -ew^n^p f u dna* y /7-t?i i taSDNA-fij^- 

tf-C&6Pfu DNA-f'J y 5— tf I h^*>>->tfcS) . *J<tCJ f ®tt'ei 
KTfc * T >»t- h U A £ffl^*>i*T PCR EJ££fTtt -o /c 0 

ITADNA, ^7>f7-*fi:LT77>f7-A 1 fc<fctn 3 £-£tr£ 

PCRSlo^y 7t- ( 1 OmM HJX-mfie, PH9. 2, 75mM &<fc 
6mM S<kv^**>^A, -tn-etlO. 4mMOdATP, dCT 
P. d GTPfcJit/dTTP, 0. 0 1« BS A, 0. 0 0 4 % T)l*ym 
tMJOi.) , 1 0 pg©ADNA<£^m:5 pmo IfotO^-fT- A 1 *J 
Jitf/l 3 0 BiJKSCSifcK 1 . 2 5UOPfu DN A# >J ^ 5— If I I *><fctf 1 
. 14U©Pf u DNA^U^- tf I **t,«*tt*|StBl U 5(fcifc<Z>a** 
«»<4 2 5 tt 1 tL/co 

£(C)ttK-3^T9 8'C, 5»-6 6'C, 1 5 1 *f->f ? & t Lfc 3 0 ? ;U 
©KK*mx^fitt, 5t£8E5 m 1*0. 0 0 0 0 5 fcif-i^ A7n?>f K£ 
#tT 1 HT#u-*y;ui;:T«^8clfcLT> i&dSDN AHrK-£WBLfco *<D& 
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$8 





y h<DfflS 




KCK^^-y 7 t - 




+ + 

































$8 ICSM** 1 ?!^ P f u DNA^'J>7-tfl, Pfu 
d^75<I^±LTl>*^i:*<?»B*nfco £ blC, 7triR©£-«iffi (10 0-10 
< ^«ODNA^fiEOig«^(Z)|6|_b^56@$n/ro 

mmm\ 3 hcDias 

f?»0!I 1 Tft<bn*:P f u DNAtf'J * tf 1 1 P f u DNAtf'J/ 

1 0xPCRElT^y7 7- 5 Owl 

lOOmM F'JX-l»{pH9. 2) 
7 5 0mM fcftfc'JOA 
0. \% BSA 

0. 0 496 TA^Vit h U >>A ( 1 0 0 ^ 1 5 0 -tr>f *7X) 

2 5mM J£Yfcv7**S"5A*8fc 1 2 0 ju 1 

2. 5mM dNTPiy?7 (*2. 5 mM© d ATP, dCTP, d GTP 
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*><ktfdTTP) 8 0/zl 

dna^o — mmu&m (2. su pfu dna^'j^- tr 1 ifc 

«fcO*2. 28U Pfu DN A# U / y — -tf 1 / 1 ju 1 ) 1 0 ju 1 

£9 



1 0 xPCRS^'i- 7 r- 


2. 5 /z 1 




6 ju 1 


d NTP S ? ?X 


4 # 1 




0. 5 ju 1 


A DN A 


1 0 p g 


a i y^v- 


5 pmol 


A 3 y^-fv- 


5 pool 







25//1 



*ttfl! l 4 tt&tt V £ ckSDN A£f£E&<©ffii£<D tfcteY b 
^Jfifi»l6-C»t>n^7=i-^5iSteE^W^®-F^{£ffibT. Pfu DNA# 
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U^-Tt-A 1 A 2. DNA-f'J / b L-T P f u DNA#U 

■To 

lOmMh'JX-fiS, PH9. 2. 7 5 mM EffcaU^A. 6mM iSflr7 
-en-^no. 4mM©dATP. dCTP, dGTPfc.fctfdTT 
P> 0. OIK B S As 1. 2 5U©P f u D N A # 'J ^ 5— If I K 5 0 
0 p gOADNA, t£ihViZ*tl<etl5 pmo 1 ^0*77^7 - A 1 fc.fctfA 
2 (S^tU2 5/(l). 3£(::iiaiH£l£ffi*K. ^iai0ngO73- 

oir>r ?*©RE£;*m£otfi8u mmms u i £o. o o o o 

07>f Kfc^tM 96T^n-^y;UiTm^ifcL. ^.«3ft*0. 5 k b ©*6 
-BIO (^iB&tfcfi) HTlWrU lii(g»fftcDffiStg^»cffi[<tU/io 

•ttttKTfcStf'JT? »; JM»*ttl8UT* Pf u DNA^K'J y 7--b*I 1 

A l*><J;t;A3. DNAtf'j y 5— tftbTP f u DNA^'J^7- tf I 1£ 
5tr£lStt«M8 U P C R fcfrtt -o fc« SCEffita^^^T^^-To 
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lOmMHJX-JSBL pH9. 2s 7 5mM &<t**)V^ 6mM tiffcv 
**veftO. 4 mM<D d AT P„ dCTP, d GTPfc<fctfdTT 
P. 0. 0 19* BSA, 1. 25UCDPfu DN A# »J * =7 — tf I K 50 
0 pgCDADNA. £ 1:1**1 5 pmo 1 "7— A 1 fc<fctfA 

3 (S**&fil*2 5 ^ 1) o ^^trltUBKceiK^^ Wd J H*', **J5=F, 2 

m 0 On g^SnLfco 

O-th-f ?4/CD£J££*Ttto*:aL &Mt5 ^1*0. 0 0 0 0 5 
1 0 ti^fo 

S 1 0 

mat®® wfttam 

*UT? 'J ArWt-r h *) V J+ 5,000 + + 

25. 000 + + 

250. 000 + + 

1,000. 000 + + 
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»£W-£fc„ L-CADNA. 7 7 Lt^5>r A 1 fcitf A 

8, DNA*'J^7-tftUKOD DNA^'J (X^tSttS) 

KOD DNA^'jy7-^-;77-I (XBttttS) , *n-€ftl 0 . 2mM 
© d ATP, dCTP, d GT Pfc J;^ d TT P, 0. 6 2 5 UOKOD DN 
A#»J /5~if, 1 0 0 p g© A DN Ax tt^O'KS pmo 1 1"o©77 >T 
Al*>J:tfA8 (ft**$fiii 2 5 /£ l ) o *6CWEKB?jK<t»*i, *tl*?tll u 
g£fc(i2. 5 u B4>r*¥>Wt1' h U OA, 0. ljttgSfcliO. 5/igOt 
TAo^ftth'Jfi, 0. Ijug*/s(i0. 2 5 ju g©**54 4 -'#-l'**tin 

Ctl^OSJCSKlcoV^-C 9 8*C, 5&-6 8'C, 3^lt^^iLfc30 
1M?*©5fc£ffttofciau »&ftfcE(6tt5 /* 1 £0. 0 0 0 0 5 «xf^ 

o *©&&£« l l iztf-To 
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£ 1 I 











1 


i t 
T T 




9 R 


-4- 4- 

i r 




0. 1 






0, 5 


+ 




0. 1 


+ 




0. 2 5 


+ 






+ 



#£1 0 kbcDi8iJSWr>t#ifc&T£ft:o 

:5,400 *?<kt;35.0006D 2 SS> ^T-t-^ 5 -f "r X ? tfcfi) KO^TfclffSB (I 
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kod dna*'; y -7— tf'<? 77- 1 i (jumattm , -en-en o. 2m 

MCDdATP, dCTP. d GTPfccfctfd TTP, 1. 25UOKOD DN 
A#'J >7-t?> 1 0 0 p g<D A DN A, 1 0 pmo 1 foCD^7-f7 

-Aifect^As 5 o i ) o $^cfiiEScs?0[*(L *n-rn2 

. 5 // g^f:l^ 5 // g (DT A/^r l/Wti~ V 'J *7 0. 2 5//g^fcti0. 5 g 
CD/c^7 7^-^->. 1 25ng, 2 5 0 n g*fc(i3 7 5 n gCD-r^v^ >SISSE 
tb'J 1 ?^ 5 0 0 n g©^/>*7 >B6S?^ h »J ^A. 1 0 n gO^U t'-;i/fi6BSf 

2. Sng^fcteSngOtfyx^U^X^yg^HJ^A 
7>^fi : 5. 400), & s fcU t 5ng©'tfV U >f8ti~ MJ *7 A (Wfl-T- 

S : 35. 000) £8sSn Ufc c 

cn«^CDEE&ffiCoV>-C 9 8 9 C, 5tl>^6 8'C, 3 1 if Utfi 3 0 

if-Y ?A>©EI££frAf ^>*:8U ^t.n/iSCEffi5 ^1*0. 0 0 0 0 5Kx^v> 

o -e©^^^^ i 2 
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m 1 2 





flsflOfi 






2. 5 p. g 


++ 
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)«}C1.) (t;ik«j -^ttS) , hjx <xf-u>s>T$ » oi>">Min>3 

&<fc<&l • 3 7MD& (Rh(CiH.N»)»]Cl. -3H a 0) (7)1 KU * ^tfcffl) £<£ffl LT 

^--tfli, Taq DNA#'J y (JEJT\ Ta q DNAjH'J ^ 

7--t?fc8r«r\ ^©ifetfcS) . Py robes t DNA^'J^7- tf 
tfcS2) fcitfExTaq DN A 'J * v— If (^ffiittfcg) £fflWc 0 

colfe«t£) t Eco2, DNA#'jy^— tf*^tTSlE«*W«U PCR^ff 

DTaq DNA-fU ^^--estES 

5xil®10xTaq P C R'< * 7 r - (SS&tfcS) > 0. 2mMOdA 
TP. dCTP> d GTPfccktfdTTP, 1. 25U©Taq DNA#IM 
10 0 p g©*l£® JM 1 0 9^; ADNA, tibtfiz 1 0 pmo 1 "f 
oC^-fT-Ec o 1 fcJ:t/E c o 2 5 0 /z 1) 0 

2) Pyrobest DNA^ 'J ^ 5— trSCt^ 

5 u 1 CD 1 O^SSPy robest'^77- (SffiitttS) . 0. 2 mM 
©d ATP. dCTP, dGTPii<t:tfdTTP, 1. 25U©Pyrobes 
t DNA#U * v— tf, 1 0 0 p gCD*l§ffiJM 1 0 9 -tV ADNA, tt'stf 
C 1 0 pmo 1 r^©^7>fv-E c o 1 fcJ:tfE c o 2 (EJ&ggtS 5 0 jtz 1 

) o 

3) ExTaq DNAtf'J t?Kl££ 

5 u 1<D1 0e»S^*7ExTaq DNAtfU * 5— t?ffi'<»v 7 T - 
ffiifettSD , -ttl-eno. 2mM«DdATP, dCTP, d GT Pfccktfd TT 
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P, 1 0 0 p g©^S® JM 1 0 §VJ ADNA, 1. 2 5 U©** 5 E X - T 
a q DNA^'J / ? —titebtfiz l 0 pmo 1 rocDT^-fv-E colfcJ; 
E c o 2 £3-trECSffi (S**£Sli 5 0 1 ) 0 

£ ^KltfSiSlfcifc^C:, **l-efUa#*SE5 0 ,uM, 1 OO^M, 2 0 0 /iM 

, Fa s tt- Ktffttofc, E£Efc#ti. Taq DNA#'^5-tffJ:tf 
Py rob est DNA# 'J > 5— t?Kol>Ttt, 9 8'C, 5S>-6 8'C, 2 
#*l-tM*;Ufcl,fc3 O-0*-f ExTaq DN A* 'J > ^ — IfCoVi 

Ttt, 9 BU 5 8^6 8-0, 1 1 iM 2 >l/ fc Ltz 3 0 tM ? *Tfftf o 
o £-EESi£ 5 1 £0. 00005 »©ifi^»!7A^D7 

fcDNAfi*^7t-f >-^Tf7^f-FM-B I 0 1 0 0 (SSitttK) CT 
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mi 3 

Taq Py robes t ExTaq 

[CoCNHa).lCla 

5 0 //M 2.3 2.1 1.9 

1 0 0 jczM 2.9 2.1 1.9 

2 0 0/iM — 2.1 

[Co(H*NCH*CH*NH>).]Cl, 

5 0 juM 2.6 2.1 2.0 

1 OOjuM 3.0 2.2 2,0 

20MM - - - 

[Rh(H,NCH,CH,NH.).]Cl. 

5 0 /zM 1.4 1.4 1.3 

1 0 0 juM 2.1 1.7 1.5 

200 juM 2.5 2.0 1.7 

mmm 1 1 1 



WS, Taq DNA^'J^ y— tf(cBILTIi> 5 0 //Mfc .fctf 1 0 0 ti 
MCDlg^+iJ-T > = yzuOl Kill) „ 5 QuMtS&Tfl 0 0/iMGDhUX ( 
xf b>i?T * >) =J/<;i/ KlIDttflft* SOjuM, I 0 0 jtz Mfc 2 0 0 

, mffitiacr>t&&\Ztt-iT#j l . 4fg-*t|3S(ODNAJiiISft©ltlinA^K*n/i 

o 

efel-> Py robe st DN A* >; * y-M KM 5 0 //M> 100 

juM*>*«J:Cf2 0 0 AcMOfi<fc^*9-T>i >=3^<;i h(UI) . 5 0 #Mfc <fctK 1 
0 0 juM© h »J X (x^b>^T i » a^KMDiSfcflK 5 0jLtM, 10 
0 /zM*>J:U t 2 0 0 /zMCDh » a S? O A(I II) 3 i&fl:© 
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*»tolLfcE(E"C{*, *S»JlP©»*ICH:^T«ll. 4«~**I2. 2fScDDNA£ 
®fiO Jgtu jW»B3 titc 0 

ExTaq DNA#'J ^--tfKBILTI*, 5 0 a Mfcitf 1 0 0 
AiM©&ffc^*1f-T> S :/3'<* Kill) , 50 Mfc.tLFl OOwMcDh'J^. 
Cxf-UVi^T = >) KIlDttffctt, 1 0 0 uM*i&<*2 0 

0flM©M* (ifl/>y7;» ny«>MIII>3ttffctt*»lillLrt:Elt;T 
14, **ftl©*'&ICtk-sT«l 1 . 3«-^2«CDDNA*m<0*lniJ&<ttB$n 

Htt09l 8 affc^^T>5 >3^h(IIO»iilcJ:«fil6iWiir*H-*||J 
8 

ttfflf*DNA#U *7-tffc£tfEl£i£fflfifcli, HJfefll 1 7fcfl«lwUfco 
ALU KBf:*->ISttKKbT{S, Taq DNAdfJ ^ 7-^^^ y r o b 
e s t DNA* 'J X^—tftfc. 1 0 0 /tMOttflS'^MJ-T > S >a 

'<*KIII>, ExTaq DNA>K'J y^-Hft*. *tt»flE*<5 0 aMOttft 

EESIjU ^ * 7 P C R t-7;l/t >f ? 7 -^'-.7 t^^ffiffl I, Fast*- 
Ktft^^fc, Taq DNAjH'J^-mO'Pyrobes 

t DNA#U ^ 5— bTCD^li, 9 8 # C, 5 8>~6 8*C. 6 0fcfr&<S<,MS8 0 
0 0#ifcS^til 2 0tJ>£l+M ?;UtUfcS 0 -»M 9 Ex 
Taq DNA^iJ y 5 — tf(D««&|i, 9 8 'C. 5»-6 8'C, 3 0^*>*^J4 
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&£*Uc£KlE}fc5 w 1* 0. 0 0 0 0 5 «0xfi?^A^a7 
1 4 l^-fc 

SI 4 







Taq Jfct^Py robes t 


98'C.5t!>~68"C,608> 


98*C,58>~68"C. 120S> 










(fiJr^lflffl: 295380 


Oft3SI5fB!:49118>) 


BxTaq 


98*C. 5«^~68'C. 40S> 


98"C,5S>~60*C,608' 






30if-< 2 & 




09f5?l$flJ:2294SO 


09rgl$lflJ:2953#) 



m 1 4 K^Lfci-SK, Taq DNA^'J * ^ --t?*> cfc tfP y r o b e s t 
DNA#U y 5 — -t?lw^jV>Tli> 1 0 0 tfMOJS<b^s+^T> 5 >3y</H»(l 
[I)«-aSJnU/i«^{i. MSncDig^dit^ ft3/5i:I»-C$fc, ££jrE 
xTaq DNAtf'J ^ 5-"tflI*>^Tti, 5 0 tfMOlgftAW^ i 
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<&U »-f si-VllfcKHl/CM:, Taq DNA^'J * — -tf *? J: CFP y r o b 
est DNA^U > 9— trli, 1 0 0 juMOJfiffc^+lf-T > i > a 

/^I/KMIX ExTaq DNA* U S&SI£#5 0 juMCDSfl: 

^*i»-t> s >3/<a KiiDJi^^^^jr-en^niSftiufe,, <**>c hid 

NAfili, 1 P g. 5pg, 10pg, 1 0 0 p g&^t* 1 n g ICHE * A 5 

K&li, ^ A 7 P C R t-f ? 7 - /n'- V t;i/*ffiffl U Fastt- 

KTfftt-»fc 0 Slfcfcfm, Taq DN A*? *) * 9 --t?*>£tfP y r o b e s 
t DNA#'J >7- tf«D*fr|*, 9 8*0, 5tl'-6 8 , C. 2 1 "frY 
U:3 0^?^T, ExTaq DN A# 'J * 5 — If 9 8 °C, 5# 

KCS&TSL #£nfc££cSffi5 # 1*0. 0 0 0 0 5 V U~?u-? 

KllI)*»ft]-r*;:*C«fc»K 1 P g©j^SDNAgTfeii*B-C^*wi:^ 
ST^fc, ^ftrcD^ti. 1 p gCDH^DNAfi-Cti, JMTCSttfro 

i&DNA^'J y 7-tfS©vn^i,7 'J-O 1 0xPCR^77r- 
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&0'J?t£\,^ Ta q DNA^U ^5--t? CiSSftl. 5 mMdttLT 0 . 7 
5mM) . Pyrobest D NA# 'J ^ v-V 1 mMlcStLT 0 . 

5mM), ExTaq DN A* 'J ^ 7 2 mMUSt LT 1 . 2 5m 
M) ICttScfc-SirSsiinLfco £<=>KR§>r*>ai{*:K{5ILTI*. Taq DNA* 
'J/7-^fcJ;t;Pyrob e s t DN A* U * 5 — tfli. S**&ffi#< 1 0 0 
MM0J6^W>i>3^Kl[[), ExTaq DN A# U * 5— tf<± 

^*7PCR^-7W?7-^-Vt«fflU Fastt- 
KTff«^f: 0 SESfcttli, Taq DNA^'J / 5— tffc«i;tfP y r o b e s 
t DNA#U ^ 5— tf©»-&ti. 9 8U 5U>~ 6 8 'C. 2 1 ? 
bfc3 0f-f?;l/T, ExTaq D N A 'J ^ 5 — tfCD^ii. 9 8 *C. 5# 

»^nfc«-RCE:^5 a 1*0. 0 0 0 0 5 «©xf i>-5^DT 
^ K£^fr2!KT#n-xY;|,KTS^kiiiU ^a&oy^lC&WSlIRUtt Lit 
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fflU ^ffl-r-5 2fflS©^"7>r^-©fi*2. 2. 5. 3. 3. 5. 10**^ 

«2 o pmo i icncScfc^iw-en-enasiiDL/co m^yty^m^i^r 

Taq DN A# U * 5 — tffc J:C/P y r o b e s t DNA#U*5~tf 
ii. 1 0 0 /rM©ia<b^+-9-T>i > KU I) . ExTaq 

DNAtf'J ^^--tfli. S*£Sffia<5 0 #M©lfi^+t7>i KIM 

El£l±. ^ * 7 P C Rt-T^t'f i' 7 7 t;^ffiffl U Fastt- 
Ktffttofc. EE&fcfHl*. Taq DN A* 'J ^ 5 -if*? <ktf P y r o b e s 
t DNAtfU * 5— tfO^li. B8t, 5t>-6 8'C, 2#* 1 -fr-f 
Lfc3 ExTaq DN A# 'J ^ ^ — tf©*«fr|i, 9 8*C\ 5 8> 

#£tt/c£-£EE:&5 1 £0. 0 0 0 0 5 «<Oif^»5 

*<0*SIH. Taq DNAtf'J ^7- Rg-f * >lgf*#£T. 2p 
mo lco^7>fv-fi-et>l®«t?^SCt^mST^/Co M«mco«^u 
*tHST£tt^o/Co Pyrobest DNA# U / 5- li. ffi 

-f*:/«Sf*#lET\ 3. 3 pmo 1 ©:/5>r -7-fiT * C fc^SfcST 
£fco HR*lni<Z)«^t±Jii|ST^^o/c 0 3£<;:. ExTaq DNAtf 

U / 5~ K-Y*>«<*#£T\ 2. 5 pmo l©^7>f-7-fitfe 
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»*tl±, Taq DNA#U / 5 — fcffcitfExTa q DNA#'J^7- If 
KBILTIi. Taq DNA4fJ ^-tffcWPy r ob e s t DNA^'J 

^•7— b*i±, «»aaa^i o 0/uMcDt&^+^r>i >=j^Km> , ex 

Wi^^ElSm Taq DNA#'J*7--t?<Z>»£l±. 9 8*0, 5 
^6 8 4 C, 2^1^?^tU:3 0^?^T, ExTaq DNAsK'J 

9 8'C, 5#~6 8"C. l^l^^^tlfcaot-f? 

StSatbT, 1. 2 5UODNA* tfy7--tf£ffifflbfc»-<*>&f* 

&l£**7&, &£tlfc&RC&?lJc 5 m 1* 0. 0 0 0 0 5 »Oify-5A^D7 

-Er©fem. Taq DN A 'J ^ 7 — tf*J .fctfE X T a q DNA^'J^- 
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)*M{b©*i<ka ! h'JX (if U>i?7; >) o i? «7A(UI) 3 VkttM ■ 27m® 
*ffiffibfco At£> HT 2 Sflnft^Oft&lwttoTMUfc. 

*>'J:CKl»i|ifi|Slzol>Tli, hh ApoEy;A««, 44 IbptU, C 

LA-Taq DNA#'J / 7— tf (SnttS* HTLA-Ta q DNA* 

25/tl02xGC^y7 7 -l (SiSigaS) , 0. 4mM0dATP, d 
CTP. dGTPtiJcCfdTTP, 2. 5 U©L A — T a q DNA^'J/v- 
-tf. 1 0 0ngOHT2 toffll&tf J ADNA'i ^CJ^w 2 0 prno lfo(D7*7^ 
•7-Apo E— 1 &£Z}A p o E - 2 (5&£Sli5 0#l) a 1MBKIE«i:U 
±E»>ft>ilft^«»«|5 0, 1 0 0. 2 0 0. 5 0 0 /iMKttSJ;^:: 

EECli. ^ * 7 P C R t--?;!/^ ? 7-^- V t;i/$ttffl U Fastt- 
KWttofc. KftfefHi.* 9 8T\ 5tJ>~6 4*C. 1 0 8>~7 2"C. 4 0tfr£ 

»t>tl/c£-&Efcffi5 # 1 £0. 00005 «Oxfy^A^nv 

MX (xf U>y75» 3v<* h (I II)tBfttt«ffillD b/cig<£ 
. «Sflnr^aS7^*illD-r*jr^oT. DNA*J*ffifc#«ii3nT^*C£jWi 
ST?$/Co MJX (xf Uvi?7;V) ay^AaiDSM*- 8 7**1 

«*flSfllLfc»^fe 1 0 0 2 0 0 /iM. 5 0 0 fiMkmUa? zmmfrigM 
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mmm 2 4 »>r * >mw^m Lt^m^m^m&^o^m 

^s+-9-T> i >a^h(UI)3*&ffc<&£{£ffiL*:o HMDNAt^ *mm? J 
A*5HUDNA*«!fflLfc« Taq DN A # «J ^ 7 

ZtfPy robes t DNA#>J y 7 ~fc?<D*§£-hJ\ Ec o 1 fc^tfEc o 5 
LA— Taq DN A* 'J / 7— t?©i§-&tt> A L 3 6 fc<k A R 
4 8 50ffi^t-C«fflL./c. DNAiKiJ>7-t*lt Taq DNA#U / ? 
-t\ Pyrobest DN A 'J * ? --trfc J;tfL A— T a q DNA^'J 
y 5— t?£tefflLfco ElSfcffiJSt^ Taq DNA^M7- t?*s<i;tfPy r 
o b e s t DNA#l) ^7-^1*11, _hiB^7 -< Sfr&JctfillBDN A 

SfEffilw, Taq DNA* 'J * 7— fc?©Jft£li, S&fiffi 1 0 aMfccktf 2 0 
wMt4*4J:^:MtT> i >=J'<;H* (IN) 3 Pyrobest 

DNA^'J ^ 5-H*©«<&J±, ftfe&K5 0 /zM*j£tf 1 0 0 uMtt&Z £-5 
tr^+irT> i Kill) 3ffiffc<&^llP Lfc 0 StBRi: LT, G§^*>® 

LA -Taq DNA^Kg y 7— t?«rffifflLfc«^<DfitE:ffiffifiK*Tia 

5 /i 1 CD 1 OXLA — PCR'*y7y—I 1 (Mg' + plus) C^SiStt 
88). 0. 4 mMOd ATP> d C T P N d GT Pfc«fctfd TT P, *i<J:tf 2 . 
5U<DLA-Taq DNAtfU * 7— tf, IngOADNA. 20pmol1' 
o©^7^v-AL 3 6*><fctMR4 8 5 5 0//D, siHEKCSfc 

K x ^+-9-T>i ^3^<AKlll)3*fl:«*. S**i§K5 0 umztxz 
fl&ftjL/io *fMtLX> ®4*>&ft<Dmfam<»®4t^\,yX*>mmzmmLtz 
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KESt*. ^*7PCRU— r^t'f J>9-'*-V"#-**feiflU Fast*- 
KWiofco SlE^ttlt Taq DNA#U * -7— tffcJitfPy r o b e s 
t DNAtf'J /t— t?©«£fct. 9 58>~6 8°C. 10*tlt-f?A 

£ Lfc 3 Oif->f tJU-CfTU-ytZo LA-Taq DNA#U / 5 — 
9 4"C, ld-mUtt, 9 8*C, 10#~68"C, 1 5 fl-* 1 if-T 9 Jl t b/c 3 

ECS&7&, f»£ft*:&E]2:8c5 u 1*0. 0 0 0 0 5«©xf ^-JA^dv 

*©*£*, Taq DNA* U y^--t?*teffibfc«£\ V^no»ffiCD-N^ 
■V-Tls * ^n/^l/hdlDS^fc^^^SDU/c^JC^t^r^BWODNAffifH- 

fco ifcKPy r ob e s t DNA#U / 5— tf£#ffl bfc«£, l*m©»K 
G>^+^T> * >n/<;U Knt)3&<t&£&Jnbfc«^Cfc^T*>SW©DN 
ABrtf-tf&JSfKWC&fco b^U fcSSlni©*'^ t)-?fr{zi$lfa£tiz<D* 
■Ch^tZo ZioiZ^ LA-Taq DN A# U / ? — tffcttffl bfc»fr. 
T>5 >3^^hClII)8a{fctt*«finbfc**C*jir^, BW©DNABrfr*< 

*SMIlKJ:tK DNAtf'J /7- tfJlcfcSDNA'&fiJcEtC^ii-r^DNA^ 
*»rtBi:-r«DNA^J«ElCm»*«*««r«, *56W©DNA^^EC&lEii 
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t T K S D N A ^«SSDffi«fflo 

3 . Sfe^^^9^^«ST&^m^ 2 fcffccDDN A<&fi*ElS{Bi£*Jo 

4. ya-xm&sm&m, ^xb^>mm. t>^*- 

^J^SS, *U fci-^BS®. U**U>ifeS&, DNAfc^tf* 
A^JifcSSSiEitfflo 

5 . 73- *B6&s*r£«&a< 7 a - x mmtt&m - f * tz t* ? a - xmk is 
m&m -ut&5 mxm 4 ia«© d n a £ js scsteigaio 



6 1**10 DN A^StEffiiiffllo 
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titz 1 «£U-r&£iff3R3g7iafiicDDN A&tftKfc&mmo 
9. »^R»*3^[Co(NH.).]Cl. , [Co(H,NCH.CH a NH«).]Cl.*iJ:Cl t [Rh(H»N 

1 0. DNA^fiSElSfcfTttoKWU t&*£ 1 - 9 ^"TftfreeoDN A<& 

1 1. 2iJK±ODNA*'J /5— lf*ffiffl-r*l»^l OWODNA** 
12. 3' -5' i+V 7 ^ U7-t?ffittm-5DNA^<J > 3' 

m. i i aae©DNA£fi5fc*ri£o 

1 3. 3" -5* tfJStt*^45 2*2UL©DNAtf'J/5 

— tf*«flf*-**3Mll 18E«ODNA^i£o 

1 4. aScDDNArf'J tffc* #a#*OH gCDDN A* >J ;< 5— tft 
£tefl|-f SitJjtEl 3 32«©DNA^j£2r£<, 

15. tf»;^--tf UT^i/s > (PCR) j*(r«t0fT^'5iff* 

^1 0~1 4^rn^lE«CDDNA^^flco 

6 3 



WO 99/54455 



PCT/JP99/02121 



1 6. mntmi-s^Ttifr&moDNA&j&Rfc&mm&ttisXtiiDN 

1 7. S^KDNAtfU y 5— «**UTtt*»*9|l 6 IBffeCDDN A£fiS 
1 8. 2a«_t©DNAtf V ^7— tf**(rUTtt«W*Jm 7£«J0DNA 

1 9. 3' -*5* x+V7^^T-4fStt«-^-5 2a«_L©DNA^U 
— tr£#WUTtt*lf#ai 8^«©DNA^l£ECc;mfflfiJE©o 

2 0. aSODNA^'J / 9-4ft, #a#*'H fi©DNA^'J / 5— If £ 
£^flTUTttSSt*^l 9IB«Si©DNA^BJcSc£:fflafiE'ft 0 

2 1. 3' —5* x+V? ? 1/7- tfig&£=fr-f SDNA#'J /^--tffc 3' 
— 5 1 x*7 7?UT-HfiSf££#£/s^DNAtf 'J / ^ — -tf^-^W UT^C 
8ia©<DDNA£$5J£fflfflfi£<8)o 

22. 3' -5' x*7*?UT~ tfStt£tf^S2S0Ji©DNAtf 0 

2 3. aI©DNA>H'J ^ 9— tft, #a##;H S0DNAjH'J ^ 9— tf t 
^Slt«5»*S2 2i2iacDDNA^Rt£:ffl«l^ 0 

2 4. DNA^fiRSlE^ff^^irlSL, 3' -5' x* V 7 ? UT— t? 
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£fco 

2 5. aS<DDNA#«J * *a*#*I M<DDN A# 'J *=7-Mh 

2 6. ^U>7- tf 'J7?-> 3 >(PCR) Si:J;>)lf^?5S^ 

£2 4 *fcl*2 5S«0DNA^BR^o 

2 7. 3*ifctfrtDNA£f&C&J8£n&** hT*or, 3' - 5 ' x*7? 
? t/T — fe*»tt£WT£2«ja±CDDNA* 'J >5-lr**tUtt5*9 ho 

2 8. aSODNA^'J I MODN A # U > 5 --t?t 
8i&$£<Z>*? h„ 

3 0. DNA* 'J * 5--tf^Wf^14DNA^U ^ 7— lfT**|g^2 7-2 
3 1. S*BWrtDNA£ifcKteffl£ft*** hTNfc-oT, 1 -JH^tl 



3 2. $e>irDNA^BSCffiffl$n*K^*^bT^^I||*«3 lEtt©+ 
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3 3. 2»£Ui©DNA#'J tr£-£W SHI** 3 1 **rl*3 2i£ 

3 4. DNA^'J>7-^i»«it4DNA^';^7— tfT*eiS^3 1-3 
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SEQUENCE LISTING 

<110> Takara Shuzo Co., Ltd. 

<120> A method for DNA synthesis 

<130> 99-017-PCT 

<150> JP 10-114005 
<151> 1998-4-23 

<150> JP 10-315243 
<151> 1998-11-6 

<160> 18 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

gatgagttcg tgtccgtaca act 23 

<210> 2 
<211> 22 
<212> DNA 



i / 6 
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<213> Artificial Sequence 
<400> 2 

acaaagccag ccggaatatc tg 22 

<210> 3 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gatgagttcg tgtccgtaca actggcgtaa tcatg 35 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

ggttatcgaa atcagccaca gcgcc 25 

<210> 5 
<2U> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

gcgtaccttt gtctcacggg caa 23 
<210> 6 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

gatagctgtc gtcataggac tc 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

cttaaccagt gcgctgagtg act 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ttgccacttc cgtcaaccag gcttatca 

<210> 0 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

tgtccgtcag ctcataacgg tacttcacg 
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<210> 10 

<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

atatctggcg gtgcaatatc ggtactgt 28 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

gacaatctgg aatacgccac ctgacttg 28 

<210> 12 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

gggcggcgac ctcgcgggtt ttcgctattt atgaaa 38 

<210> 13 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
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<400> 13 

taacctgtcg gatcaccgga aaggacccgt aaagtg 

<210> 14 
<211> 35 
<212> DMA 

<213> Artificial Sequence 
<400> 14 

ggtggcgatg caaatgcaat cttcgttgcc ccaac 



<210> 15 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ttatgtatgc cgcgtatcag cttcatgtct ggctc 



<210> 16 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

atcatctaac ctgttctgga aaacgcttgc gcagc 
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<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

aagcgcctgg cagtgtacc 19 



<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

cttcggcgtt cagtgattgt c 21 
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